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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-25 and 27-31 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Bohannan et al. (U.S. Patent Number 4,956,999). 

As per claim 1, Bohannan et al. teach obtain at least one input state parameter 
(see col. 5, lines 20-41); obtaining at least one estimate feature of an estimated signal 
from said at least one input state parameter from an estimation model, wherein the 
estimation model maps a relationship between at least one state parameter and at least 
one feature; and constructing the estimated signal from said at least one estimated 
feature (col. 7, lines 12-32). 

As per claims 2, 18 and 27, Bohannan et al. further teach that the estimated 
signal is at least one selected from the group consisting of an actual load and a 
response to a load (see col. 5, lines 20-41). 

As per claim 3, Bohannan et al. further teach that the at least one estimated 
feature comprises at least one mode amplitude associated with at least one mode 
shape (i.e. structural member) (see col. 6, lines 23-40 and col. 7, lines 12-32). 

As per claims 4 and 12, Bohannan et al. further teach that the at least one 
mode amplitude is a plurality of mode amplitudes and said at least one mode shape is a 
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plurality of mode shapes, and wherein the constructing step comprises synthesizing 
said plurality of mode amplitudes with said plurality of mode shapes to obtain the 
estimated signal (see col. 5, lines 9-19; col. 6, lines 15-50; and col. 7, lines 12-32). 

As per claim 5, Bohannan et al. further teach that obtaining a plurality of sensor- 
specific signals from a plurality of sensors, and combining the plurality of signals to 
obtain a composite estimation model (see col. 6, lines 1-15). 

As per claims 6 and 29, Bohannan et al. further teach the estimated signal from 
the constructing step acts as a virtual output (see col. 5, line 52 to col. 6, line 7 and col. 
7, lines 27-32). 

As per claims 7, 16 and 30, Bohannan et al. further teach combining the virtual 
sensor output with at least one physical sensor output (see col. 5, line 52 to col. 6, line 7 
and col. 7, lines 27-32). 

As per claim 8, Bohannan et al. further teach that the at least one estimated 
feature comprises a plurality of estimated features, and wherein the estimation model 
corresponds to a plurality of estimated signals, and wherein the method further 
comprises: separating the plurality of estimated features into groups, each group 
corresponding to one of said plurality of estimated signals; and conducting the 
constructing step on each group (see col. 7, lines 12-32). 

As per claim 9, Bohannan et al. teach obtaining at least one input state 
parameter (see col. 5, lines 20-41); obtaining at least one estimated variable feature 
from said at least one input state parameter via an feature estimation model, wherein 
the feature estimation model maps relationships between at least one state parameter 
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and at least one variable feature (see col. 7, lines 12-45); and constructing an estimated 
signal from said at least one estimated variable feature and at least one fixed feature 
(see col. 7, lines 12-45). 

As per claim 10, Bohannan et al. further teach that the at least one input state 
parameter corresponds to at least one system operating state (see col. 5, lines 20-32). 

As per claim 11, Bohannan et al. further teach that the at least one estimated 
variable feature comprises at least one mode amplitude, and wherein said at least one 
fixed feature comprises at lest one mode shape (see col. 7, lines 12-32). 

As per claims 13 and 22, Bohannan et al. further teach that the signal 
estimation model comprises a plurality of local signal estimation models generated by 
partitioning a plurality of input state parameters and said plurality of estimated variable 
features and generating each of said local models within each partition (see col. 7, lines 
12-32). 

As per claims 14 and 23, Bohannan et al. further teach that each local model 
corresponds to a regime having a selected range of values of state parameters (col. 7, 
lines 12-32). 

As per claim 15, Bohannan et al. further teach that the regime is at least one of 
a system operating regime and a system configuration (col. 10, lines 40-68). 

As per claim 17, Bohannan et al. further teach that the signal estimation model 
corresponds to a plurality of estimated signals, and wherein the method further 
comprises: separating the plurality of fixed features into groups, each group 
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corresponding to one of said plurality of estimated signals; and conducting the 
constructing step on each group using the same estimated variable features for each 
group and the fixed features corresponding to a given group (col. 7, lines 12-32). 

As per claim 19, Bohannan et al. teach obtaining an actual signal during 
operation of a system, obtaining at least one state parameter during the same operation 
conducted for step of obtaining of the actual signal, extracting at least one fixed feature 
(i.e. structural signature) and at least one variable feature (i.e. frequencies or 
amplitudes) from the signal (see col. 6, lines 23-40); constructing a variable feature 
estimation model that maps said at least one variable feature by said at least one state 
parameter in the feature estimation model (see col. 7, lines 12-32); and constructing a 
synthesis model that synthesizes an estimated signal from at least one variable feature 
obtained using the feature estimation model and at least one fixed feature (see col. 7, 
lines 12-32). 

As per claim 20, Bohannan et al. further teach that the at least one variable 
feature, comprises at least one mode amplitude, and wherein said at least one fixed 
feature comprises at least one mode shape (see col. 6, lines 23-40 and col. 7, lines 12- 
32). 

As per claim 21, Bohannan et al. further teach that the at least one mode 
amplitude comprises a plurality of mode amplitudes and said at least one mode shape 
comprises a plurality of mode shapes, and wherein said plurality of mode shapes are a 
plurality of functions, and wherein said plurality of mode amplitudes are coefficients for 
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said plurality of mode shapes (see col. 6, lines 23-40 and col. 5, lines 9-19 and col. 7, 
lines 12-32). 

As per claims 24 and 25, Bohannan et al. further teach validating the signal 
estimation model by: generating an estimated signal using known state parameters, and 
comparing the estimated signal with a signal measured during operation of the part with 
state parameters matching the known state parameters (col. 7, lines 12-32). 

As per claim 31, Bohannan et al. further teach that the estimation model is a 
composite estimation model constructed from a plurality of sensor-specific load signals 
output by a plurality of load sensors (see col. 5, line 52 to col. 6, line 7 and col. 7, lines 
27-32). 

Allowable Subject Matter 
2. Claim 26 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

The closest prior art, Bohannan et al. (U.S. Patent No. 4,956,999) fails to 
anticipate or render obvious a method for generating a signal estimation model 
including the step of obtaining a N-dimensional array from the actual signal and 
constructing said at least one variable feature and said at least one fixed feature from 
the array, where N>2, in combination with the rest of the claim limitations as claimed 
and defined by the Applicant. 
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Prior art 

3. The prior art made record and not relied upon is considered pertinent to 
applicant's disclosure: 

Jenkinset et al. ['718] disclose method and apparatus for monitoring the operation of 
an electric generator. 

Prigent ['741] discloses process and device to continuously and in real time control a 
complex manufacturing process. 

Gross et al. ['872] disclose system for monitoring an industrial process and determining 
sensor status. 

Contact information 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mohamed Charioui whose telephone number is (571) 

272- 2213. The examiner can normally be reached Monday through Friday, from 9 am 
to 6 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eliseo Ramos-Feliciano can be reached on (571) 272-7925. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Mohamed Charioui 
3/25/08 



/Edward Raymond/ 

Primary Examiner, Art Unit 2857 
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